Reduced metabolic activity of gut microbiota by antibiotics can potentiate the antithrombotic effect of aspirin.
In this study, we investigated the effects of antibiotics on the pharmacological effects of aspirin. The antithrombotic activity of aspirin was evaluated after antibiotic treatment using tail bleeding assay. The pyrosequencing analysis and selective medium culture assay were performed to investigate the alterations in gut microbiota. In addition, the in vitro metabolism assay with fecal suspension and in vivo pharmacokinetic experiments with antibiotic treatment were conducted. Ampicillin treatment significantly prolonged the bleeding time in aspirin-dosed rats. Oral administration of ampicillin significantly reduced gut microbial aspirin-metabolizing activity by 67.0% in rats. Furthermore, systemic exposure to aspirin and its primary metabolite (M1) was significantly increased in ampicillin-treated rats. The results from the pyrosequencing and selective medium culture with rat fecal samples revealed that ampicillin treatment led to the changes of the amounts and composition profile of gut microbiota. These findings suggest that co-administration of antibiotics can modulate the metabolism and pharmacokinetics of aspirin via suppression of metabolic activity of gut microbiota, which could potentiate the therapeutic potency of aspirin.